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PRESERVING PLATFORMINDEPENDENCE 
WITH NATIVE ACCELERATORS FOR 
PERFORMANCE CRITICAL PROGRAM 

OBJECTS 

BACKGROUND OF THE INVENTION 

1. Statement of the Technical Field 
The present invention relates to the field of platform inde 

pendent computing and more particularly to the management 
of platform independence for distributable objects in a plat 
form independent computing application. 

2. Description of the Related Art 
Platform independent computing represents a modern 

advancement in computer Science. The dawn of personal 
computing initially permitted only platform specific comput 
ing in which computer programs could be developed utilizing 
a particular computer programming language. To transform 
the generic source code of a computer program to object code 
required the use of a platform specific compiler and, for more 
complex programs, a platform specific linker. In particular, 
the platform specific compiler could be configured to trans 
late the high level source code of the programming language 
to the specific machine instructions of a particular platform. 

Several advantages are known to be associated with tradi 
tional, platform specific software development. Most notably, 
modern, platform specific compilers are known to be tightly 
coupled to hardware architecture of the underlying comput 
ing platform. Consequently, tremendous computing efficien 
cies can be recognized as the Source code for a computer 
program can be tailored into very specific and highly efficient 
machine code for a target platform. Yet, platform specific 
Software cannot be easily distributed across computing net 
works because in many circumstances, the ultimate host plat 
form can differ from the target platform of the compiler which 
produced the platform specific code. 

To address the desire to distribute computer programs to 
multiple, different host platforms without requiring the dis 
tribution of different versions of the same computing object, 
computer Scientists developed platform independent comput 
ing technologies such as the Java, Erlang, Dylan and C# 
computing languages and associated development tools. Plat 
form independent computing technologies allow software 
developers to develop a single set of source code for all target 
computing platforms. Compilers for platform independent 
computing languages typically produce intermediate byte 
code which can be interpreted at runtime in the target plat 
form utilizing a virtual machine for a platform specific runt 
ime environment. 
A virtual machine within a runtime environment generally 

operates by loading required program objects when required 
through the operation of a class loader. In particular, class 
loaders provide the translation technology which can convert 
serialized byte code into named classes for execution in the 
virtual machine. Notably, class loaders can perform this con 
version regardless of the storage means and location of the 
byte code. As a result, the virtual machine need not know the 
operational specifics associated with the file systems storing 
the byte code. 

To address the desire to distribute computer programs to 
multiple, different host platforms without requiring the dis 
tribution of different versions of the same computing object, 
computer Scientists developed platform independent comput 
ing technologies such as the JAVATM, ERLANGTM, 
DYLANTM and CitTM computing languages and associated 
development tools. Platform independent computing tech 
nologies allow software developers to develop a single set of 
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Source code for all target computing platforms. Compilers for 
platform independent computing languages typically pro 
duce intermediate byte code which can be interpreted at runt 
ime in the target platform utilizing a virtual machine for a 
platform specific runtime environment. 
Many assume that the performance problem of the plat 

form independent paradigm has become insurmountable and 
have accepted the associated performance deficiencies. Yet 
others refuse to accept these deficiencies and, to address the 
operational deficiencies of such an environment, many devel 
opers resort to coding platform specific code for performance 
critical sections of a computer program. Yet, to do so can 
break the platform independence of the computer program. 

SUMMARY OF THE INVENTION 

The present invention addresses the deficiencies of the art 
in respect to platform independent computer programming 
and provides a novel and non-obvious method, system and 
apparatus for preserving platform independence with native 
accelerators for performance critical program objects. In this 
regard, a runtime environment which has been configured to 
preserve platform independence of a program while Support 
ing native accelerators for performance critical program 
objects can include a virtual machine. The environment fur 
ther can include a data store of platform independent program 
object implementations and a data store of platform specific 
program object implementations. Finally, the environment 
can include a class loader coupled to the virtual machine. 

Importantly, the class loader can be programmed to selec 
tively load platform specific program object implementations 
for performance critical program objects from the data store 
of platform specific program object implementations. Spe 
cifically, the class loader can load the platform specific pro 
gram objects where such objects exist in addition to a plat 
form independent implementation of the same program 
object. Otherwise the class loader can load platform indepen 
dent program object implementations from the data store of 
platform independent program object implementations. 

In a method for preserving platform independence of a 
program while Supporting native accelerators for perfor 
mance critical program objects, the method can include iden 
tifying a reference to a program object in a platform indepen 
dent computer program and determining ifa platform specific 
implementation of the program object has been separately 
stored in addition to a platform independent implementation 
of the program object. If it can be determined that a platform 
specific implementation of the program object has been sepa 
rately stored in addition to a platform independent implemen 
tation of the program object, the platform specific implemen 
tation of the program object can be loaded in lieu of the 
platform independent implementation. 

Notably, aside from the clear performance benefits of the 
present invention, the present invention also can provide sig 
nificant development time and cost savings benefits. Specifi 
cally, through the use of the present invention, a Software 
Vendor can create a platform independent implementation of 
a program object and, only when required, need the Vender 
provide a native implementation in order to enhance perfor 
mance on key platforms. Thus, these native implementations 
can become a “drop in” and can be used only if found. 
Another advantage of this “drop in native implementation 
approach is that it can be easy for a software vendor to pass the 
burden of the development of native implementations of per 
formance critical program objects to other venders. 

Additional aspects of the invention will be set forth in part 
in the description which follows, and in part will be obvious 
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from the description, or may be learned by practice of the 
invention. The aspects of the invention will be realized and 
attained by means of the elements and combinations particu 
larly pointed out in the appended claims. It is to be understood 
that both the foregoing general description and the following 
detailed description are exemplary and explanatory only and 
are not restrictive of the invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute part of this specification, illustrate embodi 
ments of the invention and together with the description, 
serve to explain the principles of the invention. The embodi 
ments illustrated herein are presently preferred, it being 
understood, however, that the invention is not limited to the 
precise arrangements and instrumentalities shown, wherein: 

FIG. 1 is a schematic illustration of a virtual machine 
configured to preserve platform independence with native 
accelerators for performance critical program objects; and, 

FIG. 2 is a flow chart illustrating a process for preserving 
platform independence with native accelerators for perfor 
mance critical program objects. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention is a method, system and apparatus 
for preserving platform independence with native accelera 
tors for performance critical program objects. In accordance 
with the present invention, a virtual machine can be config 
ured with a custom class loader programmed to selectively 
load program objects based upon whether the named program 
object is deemed performance critical. For a program object 
deemed to be performance critical in nature, the class loader 
first can attempt to load a platform specific, “native' imple 
mentation of the program object. If a platform specific imple 
mentation of the program object cannot be located or loaded, 
a platform independent, “generic' implementation of the pro 
gram object can be loaded instead. 

In this way, the platform independence of the computer 
program can be preserved, while platform specific implemen 
tation of critical program objects can be utilized to avoid the 
performance deficiencies of the conventional virtual 
machine. In this regard, a purely platform independent archi 
tecture always can be presumed excepting for when a perfor 
mance critical object is to be loaded. Even then, however, a 
platform independent program object can be loaded unless a 
native accelerated implementation can be located. Conse 
quently, at any time a native accelerated implementation for a 
performance critical program object can be provided without 
breaking the platform independent nature of the computer 
program. 

In further illustration, FIG. 1 is a schematic illustration of 
a virtual machine configured to preserve platform indepen 
dence with native accelerators for performance critical pro 
gram objects. The virtual machine 110 can include a class 
loader 200 programmed to load designated program objects, 
for instance according to the name of the program object. 
Unlike conventional class loaders, however, the class loader 
200 of the present invention can attempt to load designated 
program objects referenced within a platform independent 
program 100 by first seeking a native, accelerated, platform 
specific form of the objects 150 in a data store of platform 
specific objects 130. To the extent that a platform specific 
form of a reference program object cannot be located in the 
data store of platform specific objects 130, a default, platform 
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4 
independent form of the objects 140 can be loaded from a data 
store of platform independent objects 120. 

In more particular illustration, FIG. 2 is a flow chart illus 
trating a process for preserving platform independence with 
native accelerators for performance critical program objects. 
Beginning in block 210, a platform independent computer 
program can be loaded which can reference one or more 
program objects such as Java classes and the like. In block 
220, the loaded program can be interpreted and program 
object references can be identified and processed until the 
program ends in decision block 240 leading to block 290. 
Whenever an object reference is identified in decision 

block 230, in block 250 a data store of native, accelerated, 
platform specific object implementations can searched to 
determine if a native, accelerated, platform specific imple 
mentation for the referenced object can be located. If in 
decision block 260 a native, accelerated, platform specific 
implementation for the referenced object can be located, in 
block 270 the located program object can be loaded. Other 
wise, in block 280, a default, platform independent imple 
mentation of the referenced program object can be loaded. 

In more particular illustration, FIG. 2 is a flow chart illus 
trating a process for preserving platform independence with 
native accelerators for performance critical program objects. 
Beginning in block 210, a platform independent computer 
program can be loaded which can reference one or more 
program objects such as JAVA classes and the like. In block 
220, the loaded program can be interpreted and program 
object references can be identified and processed until the 
program ends in decision block 240 leading to block 290. 

In an alternative and preferred aspect of the invention, a 
class loader which differs from a standard class loader need 
not be provided. Rather, in the alternative aspect of the inven 
tion, both a native implementation and a default implemen 
tation of a program object can be provided and logic within 
the default program object can be provided to specify to the 
default class loader which implementation to utilize at real 
time. In this way, providing a custom class loader to include 
the foregoing logic as described in FIG.2 will not be required. 
Rather, the logic can be provided within a program object. 
The present invention can be realized in hardware, soft 

ware, or a combination of hardware and Software. An imple 
mentation of the method and system of the present invention 
can be realized in a centralized fashion in one computer 
system, or in a distributed fashion where different elements 
are spread across several interconnected computer systems. 
Any kind of computer system, or other apparatus adapted for 
carrying out the methods described herein, is Suited to per 
form the functions described herein. 
A typical combination of hardware and software could be 

a general purpose computer system with a computer program 
that, when being loaded and executed, controls the computer 
system such that it carries out the methods described herein. 
The present invention can also be embedded in a computer 
program product, which comprises all the features enabling 
the implementation of the methods described herein, and 
which, when loaded in a computer system is able to carry out 
these methods. 
Computer program or application in the present context 

means any expression, in any language, code or notation, of a 
set of instructions intended to cause a system having an infor 
mation processing capability to perform a particular function 
either directly or after either or both of the following a) 
conversion to another language, code or notation; b) repro 
duction in a different material form. Significantly, this inven 
tion can be embodied in other specific forms without depart 
ing from the spirit or essential attributes thereof, and 
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accordingly, reference should be had to the following claims, independent computer program of said program object 
rather than to the foregoing specification, as indicating the has been separately stored in addition to a platform 
Scope of the invention. independent implementation of said program object; 
We claim: and, 
1. A method for preserving platform independence of a 5 if it is determined in the virtual machine that a platform 

program while Supporting a platform specific implementa- specific implementation of said program object has been 
tion of program objects for performance critical program separately stored in addition to a platform independent 
code objects when loading a class during execution of the implementation of said program object, loading said 
program, the method comprising the steps of platform specific implementation of said program object 

identifying in a virtual machine a reference to a program 10 in lieu of said platform independent implementation 
object in a platform independent computer program; during realtime. 

determining in the virtual machine by a class loader if a 
platform specific implementation of the same platform k . . . . 
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